Objectives. To assess the use of prophylactic antibiotics for cesarean section, and to identify factors associated with a doctor's intraoperative prescription.
In the analysis for predictors of intraoperative antibiotic 2 Mean of number of antenatal care ±SD, 9.2 ±3.2. prescription, the dependent variable was modeled as pre- 3 Mean ±SD, 38.4 ±1.7 weeks. scribing (1)/not prescribing (0) intraoperative antibiotics. The potential predictor variables consisted of both patient and doctor variables. Patient variables included age, parity, gestas one stratum of the variable for analysis. Any significant ational age at delivery, body mass index (BMI), type of service variables with missing data were tested for a significance of (non-private versus private), duration of labor, duration of stratum of known data. ruptured membranes, number of vaginal examinations, and indication for cesarean section (elective versus non-elective). Elective cesarean section was defined as cesarean sections performed before the presence of labor and/or ruptured Results membranes. Doctor variables comprised gender, age, and years after residency training. The doctors who performed There were 967 cesarean deliveries in this period, and 923 the cesarean sections were either residents or faculty members patients were eligible according to the inclusion and exclusion who decided on the use of prophylactic antibiotic prescription. criteria. Forty-four patients were excluded, 21 for a history
The association between the independent and dependent of penicillin allergy, 13 for antibiotic use within the previous variables was evaluated by univariate analysis using chi-square 7 days, four for fever (>37.8°C), one for chorioamnionitis test. Multivariate logistic regression with random effects was (fever, uterine tenderness, maternal and fetal tachycardia), employed for identification of factors associated with the and five for combined fever and antibiotic use within the doctor's intraoperative prescription because the observed previous 7 days. Medical records were available for 879 (95%) patients were nested in an individual doctor; therefore, models patients. Table 1 shows patient characteristics. The obstetric with random effects were taken into account. All patient and complications were the five most common indications for doctor variables were initially included in the full multiple cesarean section: previous cesarean section, cephalopelvic logistic regression model. The exploratory significant variables disproportion, fetal distress, breech presentation, and placenta were defined by the likelihood-ratio test with a probability previa. value of 0.2. The significant variables for intraoperative Eleven of 12 patients with gestational diabetes (92%) prophylactic prescription were concluded in the final model received one to four doses of prophylactic antibiotics. One hundred and fifty-eight patients (18%) did not receive any with a P-value of 0.05. Missing data in this study were handled antibiotics. Among patients who received prophylactic anti- Significant association between independent and dependent variIn the final model of multiple logistic regression analysis, ables (P value <0.05). the factors significantly associated with the prescription of intraoperative antibiotic prophylaxis were duration of ruptured membranes, number of vaginal examinations, and age doses of perioperative antibiotics (P=0.03; OR 1.8; 95% CI of doctor (Table 5 ). The presence of ruptured membranes 1.0-3.1), but those who completed their residency training was a highly significant factor associated with intraoperative 1-5 years ago gave that regimen less (OR 0.6; 95% CI 0.2-1.2) prophylactic antibiotic prescription. There was no significant when compared with residents. random-effects variance among doctors for prescribing intraoperative prophylactic antibiotics (P=0.09).
Among 671 patients who did not develop febrile morbidity or other postoperative infections, 429 patients (64%) received Discussion one to three doses of perioperative antibiotics, and 242 patients (36%) received more than three doses and/or oral Prophylactic antibiotics were prescribed in cases of cesarean prophylactic antibiotics. Only 'years after residency training' section in our study hospital with a proclivity of 2 grams was a significant predictor for giving less or more than three of intraoperative ampicillin prescription. The proportion of doses of perioperative antibiotics. Doctors who completed patients receiving a single dose of antibiotics after cord clamping as suggested by the systematic review was very their residency training >5 years ago gave more than three low, whereas a combination of intraoperative and additional postoperative prescription was common. Almost all patients antibiotic, number of doses, and indications for prescription. In this study, most patients were prescribed antibiotics for who were prescribed postoperatively received intravenous antibiotics within the first postoperative day, and about prophylaxis after cord clamping, but some patients were prescribed postoperatively. A questionnaire survey from an half subsequently received oral antibiotics. Prescription of antibiotic prophylaxis was influenced by a 'high risk' status obstetric clinics in Denmark found that 44% of prophylactic antibiotics were administered after cord clamping and 27% of the patient, but not on a universal basis as directed by the evidence of its efficacy.
were applied before skin incision [5] . Evidence showed that antibiotics given after cord clamping did not give less Prophylactic antibiotics were most commonly used for patients who had undergone cesarean section; however, there protection than those given before the procedure [9] . In addition, early administration resulted in masking neonatal was a wide variation in the time of administration, type of Table 4 Model of multiple logistic regression with random effects for all patient and doctor factors using the significance of likelihood-ratio test Test of the significant variables for including in the model (P value <0.05).
3
P value for the likelihood-ratio test of all stratum of BMI is 0.02, but that of the known stratum of BMI is 0.08.
infections or increasing the cost for neonatal septic work up, section was not commonly used in the past. However, when the antibiotics were given, the senior faculty members tended thus it should be avoided [10] . Since 1978, most published to use more than three doses of antibiotics and/or oral trials have administered antibiotics after cord clamping [4] .
antibiotics, as in past practice. Why the middle-age group of Prescribed antibiotics varied among ampicillin, cefazolin, doctors had the highest likelihood of giving antibiotics is not cefuroxime or cefoxitin in the observational study on postknown. In-depth studies on behavioral aspects of the doctors cesarean infection after antibiotic prophylaxis [11, 12] . The should be carried out. summary of a Swedish-Norwegian Consensus Conference for
In the analysis of predictors for intraoperative prescription, antibiotic prophylaxis in surgery recommended that secondpatient and doctor variables were considered because ingeneration cephalosporins as an intravenous single dose be dividual doctors decided to prescribe prophylactic antibiotics used for all emergency and some elective cesarean sections with respect to not only patient factors, but also based [7] . A systematic review also recently concluded that a single on personal judgement. In addition, multivariate logistic dose of ampicillin or first-generation cephalosporins has been regression with random effects was employed to deal with established to be as efficacious as the other extended broadthe nesting of two levels of data. However, all patients of spectrum antibiotics [4] . Serum levels of free individual drug each doctor and all doctors were studied, thus there was above the minimal inhibitory concentration are needed in wide variation in the numbers of patients among individual antibiotic applications [13, 14] . In addition, the degree of doctors. In particular, a few doctors who had a high number colonization and drug resistance of organisms causing antiof patients might predominate in the representative results. biotic failure need to be considered in each area. Fortunately,
The practice of antibiotic prophylaxis for cesarean section in healthy pregnant women undergoing cesarean section are this university hospital had a discrepancy with evidence, unlikely to be colonized with drug-resistant organisms from especially practising long-term prophylactic regimen. Further the community prior to surgery [15] . Thus, high-spectrum studies to identify the doctors' reasons for the practices of antibiotics should not be required and this cost can be reduced, prophylactic antibiotic prescription for cesarean section especially in developing countries. The most commonly used should be conducted so that proper intervention can be antibiotic in this study was ampicillin, which is cheaper and planned and successfully implemented. In addition, reliable of lower spectrum than cephalosporins.
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